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At page$ 5) pleaise amend the specification as follows: 

Brief Description Of Figures. 

FIGURE 1 shows images of « primary neuronal cultures from the subthalamic nucleus 
infected with AAV vin:^s vectors expressing GAD-67 (top two panels), or virua vectors 
expressing QAD-65 (middle two panels). The bottom two panels show cells infected with the 
GAD-65 plasmid (left bottom panel) and the GAD-67 plasmid (right bottom panel), 

FIGURES lA - IF 2A- 2F are microphotogmphs showing plasmid transfection 
according to the invention; FIGURES A and D show plasmid transfection of HEK 293 cells with 
1 |ig of rAAV DNA md FIGURES B and E. show rAAV vector transduction of HEK 293 cells 
with 5\il rAAV vector while FIGURES C and F. show non-transfected HEK 293 cells, 

FIGURE a 2 is a graph showing the effect of rAAV transduction on the GAB A release of 
primary cultured striatal neurons; 

FIGURE a 4 is a graph showing the effect of rAAV-GAD treatment on apomorphine- 
induced rotation in chronic Parkinson's Disease Rats; 

FIGURE 4 5 is a grgph showiAg the neuroprotective effect of rAAV-GAD treatment on 
apomoiphine-induced rotatiothi 
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At pages 6, please amend the &pecificatioB m follows: 

FIGURE 5A 6A is a grsph showing the potent neijroprotective effect of QAD65 on 
apomorphine rotationTi 

FIGURE SB ^ is another gr^h showing the potent neimiprotective effect of QAD65 on 
apomoiphine rotationTi 

FIGURE €A 7A is a graph showing that there was no significant reduction in head 
position bias 2 months after rAAV transduction in chronic Parkinson's Disease RatSri 

FIGURE 6B 7B is a further graph showmg that there was no significant reduction in head 
position bias 4 months after rAAV transduction m chronic Parkinson*s Disease RatSv; 

FIGURE ?A SA is a graph demonstrating that head position bias was improved in rats 
transduced with rAAV-GAD657; 

FIGURE 9B SB is a fiirther graph shoAving that rAAV-GAD65 transduced rats showed 
marked effects on head po^iition bia^r; 

FIGURE 8 9 is a graph demonstrating a direct correlation between apomorphine rotation 
and head position biasr; 

FIGURE 9 10 is graph showing that paw touching counts were significantly improved in 
all rAAV-GAD and Ibotenic acid lesion groupsri 

FIGURE iO li is a further graph showing that rAAV-QAD^65 had a marked 
neuroprotective effect on paw touching countsr; 

FIGURE -HA 12A is a graph demonstrating that a marked improvement in locomotor 
activity was observed in Parkinson's Rats with combined rAAV-GAD65 and 677i 
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FIGURE ii& 12B is a another graph fiirther demonstrating that a marked improvement 
in locomotor activity wa5 observed in Parkinson's Rats with combined rAAV-QAD65 and 677i 
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At pages 7, please amend the specification as follovf^^: 

FIGURE i3A 13A is a graph showing that there was also evidence of neuroprotective 
effects on locomoter activity by rAAV-QAD transductionT; 

FIGURE i3B I3B is a graph further showing a neuroprotective effects on looomoter 
activity by rAAV-GAD transduction; 

FIGURE 43^ 14 is a graph of extracellular GABA Concentration during STN Stimulation; 

FIGURE 14 15 is a graph of Extracellular Glntamate Concentration during STN 
Stimulation; 

FIGURE 15 16 is a histogram showing the response of neurons in the Substantia Nigra to 
electrical stimulation in the STN of a normal rat; 

FIGURE 46 12 is a histogram showmg the response of neurons in the Substantia Nigra to 
electrical stimulation in the STN in rAAV-GAD transduced rat; 

FIGURE 4?A IMA is a gr^h of extracellular GABA concentration in the SN during STN 
stimulation in naive rats; 

FIGURE 17B 18B is a graph of extracellular GABA concentration in tte SN during STN 
stimulation in rAAV-GAD rata; 

FIGURE ISA 18P t9A-19F are microphotographs showing rAAV-GADdS 
expression in vivo. FIGURES IS IS A,B,C, and D show GAD65 expression in the STN detected 
with GAD65 Ab (Eoohringor). FIGURES ISA 19^ and C are derived from naive STN, showing 
endogenous GAD65 expression. FIGURES 18B 1^ and D are based on rAAV"GAD65 
transduced STN, such that an increase in cell bodies expressing GAD65 is seen, while FIGURES 
4* 19 E and F show GAD65 expression in the hippocampus. (FIGURE ISB 19E bedng nalfve and 
FIGURE Ig^lgg being rAAV-GAD65 transduced); 
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FIGURES 1 - 9A an d 1 9B 2QA and 20B are rasterplots showing activity in a monkey 
before GAD67 treatment, respectivolyr; 

FI GURE - 2Q ia a mi o r ophotog ^ FIGURES 21 A and 2 IB are microphotogri^ hs 
sho^ving GFP immunostaining at a an.injection site. Neuronal-like cells stained with GFP 
antibodv are shown in 21 A and dial-like cells stained with GFP antibody are shown in 21B: 

%% 

FIGt?RES 21A an d 21B ore FIGURB^is a more detailed mag e a, - image of GFP 
inununostaining at an injection site abewing neuronnl lik o oolfn fltain e d wftli OFP ntih'hn Hy in 
21A 23^ and glial hko - cells atoinod ^itfa GFP qntibodv - 5hoT ?^ Ti in 21B. ; and 

FIGURE 3a 22 is a photograph of GAD immunostaining on rAAV-QAD Ixeated monkey, 
showing an increase in tomimostaming on the rAAV-GAD treated side on the right while the 
morphology of the region remained unaltered after surgery. 
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At page 27, please amend the second foil paragraph as follows: 



Example 2: In vitto tramduction of the AAVGAD vectors 

The GAD-65 and GAD-67 vectors were trgixsduced into primary nouronsd cultures &om 
the siJbthalamic nucleus. Fig. 1 FIG, 1 shows an image of cells infected with AAV vectors 
expressing GAD-67 (top two panels) with a MOI of 10 (multiplicity of infection) in transient 
transfection experiments. The antibodies were detected using a commercially available antibody 
for Immunocytochemical detection. A similar experiment was conducted using cells infected 
with AAV vectors expressing GAD-65 with an MOI of 10 (middle two panels), and detected 
using an antibody specific for GAD-65 < This data demonstrates successful transduction of 
vectors and successful expression of the vectors in-vitro in primary neuronal cultures from the 
subthalamic nucleus. 
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At page 35^ please amend the second full paragraph a^ follows: 
Results 

The results showed that GAD65/GAD67 expression was detected after plasmid 
transfection and virus transductioii of HEK 293 cells. No GAD65 or QAD67 was detected in 
untransfected or nntransduced cells. Fig, I A and Fig. ID - FIG. 2A and FIG. 2D show plasmid 
tianflfection of HEK 293 ccUs with l|ig of rAAV DNA, Fig> IB, Fig. IB FIG. 2B, FIG. 2B show 
rAAV vector transduction of HEK 293 cells with S\il rAAV vector. Fig. IC and Fig. IF FIG. 2C 
and FIG. 2F shows non-transfected HEK 293 cells. 
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At page 36, please amend the first ftiU paragraph as fottoTys: 

Example 5: OABA Release from Primary Cultured Striatal Neurons Transduced with 
rAAV-GAD Vectors 

Primary striatal cultures were prepared from day 15 embryos and plated onto poly4- 
lysine coated wells of a 24 well plate at a density of 2.5 x 1 0^ for striatal culture and 48 hours 
later, 21 of the following viruses wa^ added to each well in triplicate: 
AAV/CB-hGAD65-WPRE 
AAV/CB-hGAD67-WPRE 
AAV/CB-EGFP-WPRE (control virus). 

Ten days later the cells were washed five times in PBS then incubated 5 min in 200^ 
aCSF. (first wash). This was collected then the cells were incubated in 200 ^1 aCSFt 56mM KCl 
for 10 mins at 37*C (high K+), HPLC was performed to determine the amount of GABA 
released. 

The results demonstated that both GAD67 and GAD65 expression signifioantly increased 
the basal and KH-induced release of GABA compared to GFP control (see Kgr5 FIG. 
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At page 44, please amend the first and second full paragraphs as follows: 

Ammovhine-induced r^mional asymmetries 

In the chronic Parkinson's Disease study, rAAV-GAD treatment groups showed reduced 
rotations under apomorphine compared to the progressive PD group, which was stoiilar to the 
ibotenic acid lesioning of STN. Figr-J FIG. 4 is a graph showing the efifeot of rAAV-GAD 
treatment on apomorphine-induced rotation in chronic Parldnson's Disease Rats. 

In neuroprotective study, all rats administered rAAV-QAD65/67 showed protection 
against 6-OHDA insult. Figr4 FIG. S is a graph showing the neuroprotective effect of rAAV- 
GAD treatment on aponiorphine-induced rotation. Rats with rAAV-GAD(S5 showed the best 
protective effect, over 69% rats showed absolutely no rotational asymmetry. Figs. 5a god 5b 
FIGS. 6A and 6B are graphs showing the neuroprotective effect of rAAV-QAD treatment on 
apomotphine-induced rotation. Collectively, this data shows that GAD65 and QAD67 injected 
animals displayed a decrease in apomorphine induced rotations over 15-20 mins. 
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At page 45) please amend all four paragrapli^ as follows^ 

The 6-OHDA lesion induced ipsilateral bias. This was used as ono the quemtitive markers 
of the parkinsonian phenotype. No significamt reduction in 6-OHDA lesion induced ipsilateral 
head position bias was observed in a rAAV-GAD65, 67 or 65 and 67 administered chronic 
hemiparkinsonian rats (Figa, 6a and 6h) fFlGS. 7A and 7By However, in rats with rAAV- 
GADfiSj this symmetry bias was much improved (Figc, 7a oi^b) fFIQS. 8 A and SB) . The 
QAD67 group was not tested at 14 weeks, Fig :-8 FIG. 9 is a chart showing there is a direct 
correlation between apomoiphine rotation and head position bias, i 

i 
t 

I 

The 6-OHDA lesion induced a decreased forepaw rising and touching movement as well 
as an ipsilateral bias. Foropaw touching movement was significantly improved in all rAAV-GAD 
and Ibotenic acid lesion groups of Chronic PD rats. Fig. 0 FIG. 10 is q. chart showing paw j 
touching counts were significantly improved in all rAAV-GAD and Ibotenic acid lesion groups* | 
The GAD65/67 group was not tested at 14 weeks. Prior administration of rAAV-GAD65 ' 
effectively protected against the loss of paw touching movement induced by MFB 6-OHDA | 
lesioning* Fig.40 FIG, 11 i s a chart showing rAAV-QAD-65 had a marked neuroprotective 
effect on paw touching counts. 

i 

Locomotor Activity | 

The horizontal locomotor activity decreased progressively in chronic Parkinson' s rats. ^ 
Combined rAAV-GAD65 and 67 transduced rats showed marked improvements m their 
locomotor function. Figs 11a and lib FIGS. 12A and 12B are graphs showing a marked 
improvement in locomotor activity was observed in Parkinson's Rats with combined rAAV- 
GAD65 and 67. ; 

Prior administration of rAAVGAD65 also protected effectively against the reducing | 
horizontal locomotor activity induced by MFB 6-OHDA lesion. Figs, 12a and 12b FIGS. 13A 
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and 13B are charts showing there was evidence of neuroprotective efTects on locomoter activity 
by rAAV-GAD transduction, 
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At page 46, please amend second fkiU paragraph ag follows: 

Inhibitory GAB A containing connections wore detected fi^om the STN to the SN using 
electrophysiology and microdialysis. In the miorodidysis experimentSp a I OX increase in GABA 
was detected due to low frequency electrical stimulation of the STN, compared to a 3X increase 
in control rats. Table 4 for GAD rat #304 and for control rat ^ 217 shows the concentration of 
GABA, glutamate and aspartate in the SN obtained before and after low frequency stimulation. 
The sample labels axe Basal #, for the samples taken before stimulatiott, STl - #, for successive 
samples after the first low frequency stimulation for 2 minutes and ST2 - #, for successive 
samples after the first low frequency stimulation for 5 minutes. Figo 13 and 14 FIGS 14 and 15 
are charts showing extracellular GABA concentration during STN stimulation and correspond to 
the GABA and glutamate data in Table 4. 
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At page 47$ please amend first full paragraph follows: 

Ptg S / lS and 1 6 FIGS, 16 and 17 show the response of neurons in the Substantia Nigra 
(SN) to electrical stimulation of tho STN. These Figures show a histogram (20 ms bins) of spike 
counts after a electrical stimulation at t 0. Eajch trial of the stimulation used to create the 
histogram is included and labeled sweep of the graph. Kg;-14 FIG. 16 is a chart showing the 
response of neurons in the Substantia Nigra to electrical stimulation in the STN of a nomal rat 
and shows that in normal rats there is a large increase in impulse activity due to STN stimulation. 
Fig, 16 FIG. 17 is a chart showing the response of neiuons in the Substantia Nigra to electrical 
stimulation in the STN in rAAV-GAD transduced rat and shows an inhibition of spontaneous 
firing of the neuron in the SN due to STN stimulation. The stimulation in each of Pigs; IS - and 
44 FIGS> 16 and 17 occurred at time == 0, The histograms and raster plots shows 200ms before 
and SOOms after the stimulus for comparison of the impulse rate immediately after stimulation. 

I 
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At page 48, please amend first and second full paragraphs as follows: 

iii) Extracelluhr GABA and Glu concentrations in Substantia Nigra Microdialysis during 
STN Stimulation 

The cuiTEiit data show a significant increase in extracellular GABA in GAD65 transduced 
compared to ngSVe rats following low frequency stimulation of the STN, There was a 4.4x 
increase in mean GABA concentration during the first 15 min fractions after the LPS in GAD65 
transduced group, compare to a 1.5x increase in naive control. An increasing extracellular 
glutamate was also observed in both naive and GAD65 transduced rats. Fig, l - 7a FIG, 18A is a 
chart showing extracellular GABA concentration in the SN during STN stimulation in naiVe rats 
(N=4). Fig, 17b FIG^ ISB is a chart showmg extracellular GABA concentration in the SN during 
STN stimulation in rAAV-GAD rats (N^3) NB. STl - 2 min Low Fteq Stun ST2-5 min Low 
Freq Stim. 

Fig; 1 8 A - F FIG. 19A-F is a photogr^h showing AAV-GAD65 expression in vivo 
in naive and GAD65 transduced animals. A^jC, and D; GAD6S expression in the STN detected 
with GAD65 Ab (Boehringer), A and C; NaiVo STN, showing endogcsnous GAD65 expression, 
B and D; rAAV-GAD65 transduced STN, an increase in cell bodies expressitig GAD65 is seen, 
E and F; GAD6S expression in the hippocampus. E; naive. F; rAAV-GAD65 transduced. 
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At page 55, please amend second fall paragraph as follows: 

iii) Activity 

Prior to my treatment, spontaneous general activity levels in the home cpage 
measured with personal activity monitors located in primate jackets were similar to what was 
observed in previous studies. As observed in the clinical rating, after MPTP treatment the 
animals presented variable activity levels during the day. Figs. 19Aand 19B FIGS. 20A and 
20B are rasterplots showing activity before (A) and after (B) GAD67 treatment (monlcey 6482). 
Observe the presence of hiUs and valleys corresponding to the activity during the day and night 
respectively. In all the cases^ a circadian rhythm was observed and remained unaffected after 
AAV surgery ( Fig. 10 FIG, 20 \ 

i 
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At page 57, please amend first fUll paragraph as follows: 

rAAV-GPP treated monkeys (6436 md 6442) presented QFP positive colls limited to the 
subthalamic nucleus ipsilateral to the rAAV injection. The cell bodies were easily identified and 
hmited in number to 6-10 positive neuron-like cells per animal. In contrast, no monkeys 
receiving rAAV-GAD presented GFP positive celk, Figg. 20A and 2QB FIGS. 21 A and 21 B are 
photographs of GFP itmnunostaining at an_injection site (GFP antibody from Clontech Palo Alto 
California) . Fig, 21 ip a mor e d e tailed imago Fig. 16 , showing neuronal-Hke cells stained with 
GPP antibody in (A), while ghal-like cells stained with QFP antibody are shown in (B). FIG 22 
ia a more detailed imai^e of GFP imn ^nt^ggtainm g at injection site. 
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At page 57, please amend third ftill paragraph as follows: 

In comparison^ rAAV-GAD treated animals showed increase GAD staining m the 
subthalamic nucleus ipsilateral to the AAV injection, Rh 6474 (QAD65) presented only a mild 
increase of GAD positive fibers. However^ Rh 6485 (GAD67) displayed robust expression of 
GAD distributed throughout the neuropil of the subthalamic and immediately adjacent area. Figr 
2a ~FIG. 23 is a photograph of GAD immimostaining on rAAV-GAD treated monkey. There is an 
increase in immunostaining on the rAAV-GAD treated side on the right. The moiphology of the . 
region remained unaltered after surgery. 
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AppUcation No: 09/863,179 
FiliAgDate; May 23, 2001 
Gro^pAr^Umt: 1632 
Examiner: Falk, A. M. 
Attorney Docket No: 102182-12 

The Examiner is urged to call the undersigned at the telephone number indicated below 
I that any remaining is^es can bo discussed. 



Date: (IUiiacIa U, lOO^ 



Respectfully submitted, 

, McCLENNEN & FISH, LLP 




afeio, Ph,D. 
iNo. 51,177 
cants' Representative 



World Trade Center West 
155 Seaport Boulevard 
Boston, MA 02210 
Tel: (617)439-2994 
Fax: (617)310-9994 
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